Fasting intolerance (FI) is biochemically associated with hypoglycemia and/or metabolic 95 acidosis, the latter often caused by increased concentrations of lactate and/or ketones. The 96 differential diagnosis of childhood FI includes many endocrine disorders and inborn errors of 97 metabolism, among which several types of glycogen storage disease (GSD). 98
There are at least 13 types of GSD, which are classified according to the protein defect and organ 99 Center Groningen is a tertiary metabolic center and a reference center for hepatic GSD patients. 113
In the period 1993-2012, 539 supervised clinical fasting studies have been performed in 476 114 patients. From this cohort all patients with ketotic GSD have been identified to perform a 115 retrospective study of the biochemical profiles of their supervised clinical fasting studies. Data 116 were anonymously retrieved from both the paper and electronic medical files. 117
Fasting studies -Supervised clinical fasting studies were performed as described elsewhere 118 Table 1 presents patients characteristics from 12 patients with GSD type III (n=4), type VI (n=3) 135 and type IX (n=5), in whom a total of 13 supervised clinical fasting studies were performed. A 136 fasting study was performed twice in patient 2 due to therapeutic reasons. For patient 2 and 12 no 137 confirmatory molecular studies were available, however diagnosis was confirmed enzymatically, 138 in leukocytes and erythrocytes, respectively. Patient 2 died at the age of 27 years by a car 139 accident, his sister was homozygous for the c.2039G>A AGL founder mutation from the island 140 of Aruba. 141 Table 2 presents biochemical data during the fasting studies in the individual patients. Six 142 patients showed normoglycemia during fasting, i.e. median blood glucose concentration in these 143 patients were 3.9 mmol/L [range: 2.8-4.6 mmol/L] with median total KB concentration of 1. This study demonstrates that normoglycemic ketonemia is a common biochemical phenotype in 162 GSD type VI and IX and that ketonemia can precede hypoglycemia in all studied GSD types. 163 This is important from both a diagnostic and management point of view. 164
In this study normoglycemic ketonemia was presented by half of the GSD patients. Five out of 165 twelve patients displayed a biochemical phenotype suggestive of a ketolysis defect (Bonnefont et 166 al 1990) . It was recently reported that especially GSD IX is an unappreciated cause of idiopathic 167 ketotic hypoglycemia (Brown et al 2014) . As this study also included diagnostic fasting studies, 168 to our opinion it emphasizes the potential risk of underdiagnosing ketotic GSD. Ketotic GSD 169 should therefore be included in the differential diagnosis of childhood FI associated 170 normoglycemic ketonemia. This study has several limitations. First, data have retrospectively been retrieved from electronic 219 and paper files, from fasting studies that have mostly been performed at least ten years ago. 220
Second, fasting studies have been conducted in only a subset of our GSD patients, which could 221 have introduced a selection bias. Third, these fasting studies originate from a period, in which the 222 general opinion on dietary management and outcome parameters for ketotic GSD types was 223 different. Last, the definition of hypoglycemia is debatable in several ways. We have defined 224 hypoglycemia as a plasma glucose concentration <2.6 mmol/L, measured by calibrated meters 225 with a constant factor of 1.11 for conversion between blood glucose and plasma glucose 226 242  243  244  245  246  247  248  249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  Conclusion  264  265 This is the first study that critically analyzed blood glucose and KB concentrations during fasting 266 in ketotic GSD patients. Normoglycemic ketonemia is a common biochemical presentation in 267 patients with GSD types VI and IX and ketonemia can precede hypoglycemia in all studied GSD 268 types. Therefore, GSD VI and IX should be added to the differential diagnosis of ketotic 269 normoglycemia and KB concentrations should be routinely measured in ketotic GSD patients. 
